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Introduction:
Diabetes is a multifactorial disease. It is the fourth leading
cause of death in many advanced countries.Diabetic
nephropathy is the most common cause of end stage renal
failureand also is one of common complications of diabetes.
when the symptoms appear, the kidneys are already
damaged. The research has shown that Genetics is involved
in incidence of nephropathy. The main goal of this research
is association study of GSTM1, GSTT1 and GSTP1 gene
polymorphisms with nephropathy in diabetes type 2 Iranian
patients.
Method and Materials:
In this research, 210 samples are studied. Beta globin is the
internal control gene which is used in this study. Multiplex
PCR and RFLP are the used method for GSTT1, GSTM1 and
GSTP1 genes respectively.
The restriction Enzyme which is used for RFLP is Alw261 in
this study. Agarose Gel 1.5%is used for Multiplex PCR and
3% for RFLP after treatment of restriction enzyme.
Samples are categorized in 4 groups: Diabetic, Diabetic
Nephropathy, Nephropathy and Controls
K Square method is used to analyze statistic data.
Result: our results show no meaningful relation between
each GSTT1, GSTM1 and GSTP1 genes variants and
increased risk of Diabetes, nephropathic diabetes and
kidney disorders. This happens while diabetic patients who
has GSTP1(Ile/Ile)/GSTT1(+)/GSTM1(-) genotypes are under
the risk of kidney disorders.
Conclusion: the outcome of this study reveals this fact that
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combination polymorphism of these 3 genes in the form of
((GSTP1(Ile/Ile)/GSTT1(+)/GSTM1(-))) is related to diabetic
nephropathy disease and its recognition has great impact on
managing this disease.

Key Words: Type 2 Diabetes, Diabetic Nephropathy,
Multiplex PCR, RFLP-PCR, Association

References

1-Adnan I. Al-Badran* and Mysoon K. Al-Mayah, Nov 2014 ,
Association between GSTT1 and GSTM1 genes
polymorphisms Type II diabetes miletus patients in Basra
Iraq
 ﺩﯾﺎﺑﺖ ﻭ ﺑﯿﻤﺎﺭﯼ ﮐﻠﯿﻮﯼ, 1383 , ﺷﻬﯿﻦ ﯾﺎﺭ ﺍﺣﻤﺪﯼ-2
3- Diabetes Research Centre, [WHO Collaborating Centre for
Research, Education and Training in Diabetes], Chennai ,
2004 , Prevention of diabetic nephropathy: A diabetologist’s
perspective
4-S M Marshall, 2016, Recent advances in diabetic
nephropathy
 ﺭﺗﻴﻨﻮﭘﺎﺗﻲ ﺩﻳﺎﺑﺘﻲ, 1389 ,  ﺩﻛﺘﺮ ﺑﺎﻗﺮ ﻻﺮﻳﺠﺎﻧﻲ-5
 ﻧﻮﺭﻭﭘﺎﺗﯽ ﺩﯾﺎﺑﺘﯽ ﻭ ﭘﯿﺸﮕﯿﺮﯼ ﺍﺯ ﺁﻥ, 1390 ,  ﺍﻣﯿﺮﺣﺴﯿﻦ ﭘﯿﺸﮕﻮﯾﯽ-6
 ﮐﻠﯿﻪ ﺳﺎﻟﻢ ﺑﺎ ﮐﻨﺘﺮﻝ ﻗﻨﺪ ﺧﻮﻥ, 1388 , ﺩﮐﺘﺮ ﺑﺎﻗﺮ ﻻﺭﯾﺠﺎﻧﯽ-7
8-David SHEEHAN1, Gerardene MEADE, Vivienne M. FOLEY
and Catriona A. DOWD , 2001 , Structure, function and
evolution of glutathione transferases: implications for
classiﬁcation of non-mammalian members of an ancient
enzyme superfamily
9- Philip J and John D.Hayes , 2001 , Glutathion S Transfrase
10- Moyassar Ahmad Zaki et al, 2014, Glutathione S
transferase M1, T1 and P1 gene polymorphism and risk of

#2000 - Association study of GSTM1, GSTT1 and GSTP1 gene
polymorphisms with nephropathy in diabetes type Π Iranian patients
developing type 2 diabetes mellitus in Egyption diabetic
patients with and without diabetic vascular complications.
11-Jan Orlewski and Ewa Orlewska,2015, Effects of genetic
polymorphisms of glutathione S-transferase genes
(GSTM1, GSTT1, GSTP1) on the risk of diabetic
nephropathy: a meta-analysis
12-AdinaStoian et al, 2015, Influence of GSTM1, GSTT1,
andGSTP1 Polymorphisms on Type 2 Diabetes Mellitus and
Diabetic Sensorimotor Peripheral Neuropathy Risk
13-Sudip K Datta et al, 2010, Effect of GSTM1 and GSTT1
double deletions in the development of oxidative stress in
diabetic nephropathy patients
14-Mohammadhosain Afrand et al, 2016, Evaluation of
glutathione S‑transferase T1 deletion polymorphism on type
2 diabetes mellitus risk in Zoroastrian females in Yazd, Iran
 ﺍﺭﺗﺒﺎﻁ ﭘﻠﯽ ﻣﻮﺭﻓﯿﺴﻢ ﻫﺎﯼ ﺁﻧﺰﯾﻢ ﻫﺎﯼ,1392 , ﺣﻤﯿﺪ ﻧﻌﻤﺎﻧﯽ ﻭ ﻫﻤﮑﺎﺭﺍﻥ-15
ﮔﻠﻮﺗﺎﺗﯿﻮﻥ ﺗﺮﺍﻧﺴﻔﺮﺍﺯ ﺑﺎ ﺧﻄﺮ ﻣﺮﺣﻠﻪ ﻧﻬﺎﯾﯽ ﺑﯿﻤﺎﺭﯼ ﮐﻠﯿﻪ
16-Afaf EL-Said et al ,2013 , Glutathione S-Transferase
Enzyme (GSTT1 and GSTM1) Gene Polymorphisms and
Oxidative Stress in Egyptian Patients with End Stage Renal
Disease.
17- Li Sun et al, 2015, GSTM1 and GSTT1 null genotype and
diabetic retinopathy: a meta-analysis
18- Ivana GRUBIŠA et al ,2013 , GENETIC POLYMORPHISM OF
GLUTATHION S-TRANSFERASE P1 (GSTP1) Ile105Val AND
SUSCEPTIBILITY TO ATHEROGENESIS IN PATIENTS WITH
TYPE 2 DIABETES MELLITUS
19-A. Sükrü Aynacioglu et al, 2003, Protective role of
glutathione S-transferase P1 (GSTP1) Val105Val genotype in
patients with bronchial asthma
20- Yao-Li Chen et al, 2010, Glutathione S-Transferase P1
(GSTP1) gene polymorphism increases age-related
susceptibility to hepatocellular carcinoma

#2000 - Association study of GSTM1, GSTT1 and GSTP1 gene
polymorphisms with nephropathy in diabetes type Π Iranian patients
21-Anita Sharma et al, 2012, Genetic Polymorphisms of
GSTM1 and GSTT1 Genes in Delhi and Comparison with
other Indian and Global Populations
22-Jonathan van Tilburg et al,2016 , Deﬁning the genetic
contribution of type 2 diabetes mellitus
23-Salagovic et al, 1999, The role of Glutathione STransferases M1 and T1 in individual susceptibility to
bladder cancer
24-JAANA SYRJA ¨ NEN et al , 2002, Polymorphism of the
cytokine genes and IgA nephropathy
25- Ismail Hakki Kalkan and Murat Suher , 2013, The
relationship between the level of glutathione, impairment of
glucose metabolism and complications of diabetes mellitus
26-DanielW.Nebert and V asilisVasiliou , 2004, Analysiso
fthe glutathione S -transferase ( GST)genef amily
27-Guangyu Li et al, 2008, Microcystin-induced variation in
transcription of GSTs in an omnivorous freshwater fish, gold
fish
28- Ozlem Tunc et al, 2010, Investigation of the role of
oxidative sress in male infertility
29-Aristidis S. Veskoukis et al , 2012 , Dietary oxidative
stress and antioxidant defense with an emphasis on plant
extract administration
30- Haseeb A.Khan et al, 2012, Effect of gold nanoparticles
on glutathione and malondialdehyde levels in liver , lung ,
heart
31-Feng Li et al, 2013, Glutamate Receptor-Like Channel3.3
Is Involved in Mediating Glutathione-Triggered Cytosolic
Calcium Transients, Transcriptional Changes, and Innate
Immunity Responses in Arabidopsis
32-BRAGHUNATH REDDY et al , 2016, Sirtuin 1 and 7
mediate resveratrol-induced recovery from hyper-anxiety in

#2000 - Association study of GSTM1, GSTT1 and GSTP1 gene
polymorphisms with nephropathy in diabetes type Π Iranian patients
high-fructose-fed prediabetic rats
33-Alfonso Pompella el al , 2003, The changing faces of
glutathione, a cellular protagonist
34-Mustafa Atalay and David E. Laaksonen, 2002, DIABETES,
OXIDATIVE STRESS AND PHYSICAL EXERCISE
35- John L. Freeman et al , 2004 , Increased Glutathione
Biosynthesis Plays a Role in Nickel Tolerance in Thlaspi
Nickel Hyperaccumulators
36- Wen Luo et al , 2011, Glutathione S Transferases in
pediatric cancer
37- B. GILLHAM , 1970, The Reaction of Aralkyl Sulphate
Esters with Glutathione Catalysed by Rat Liver Preparations
38-BENGT MANNERVIK et al,1985, Identification of three
classes of cytosolic glutathione transferase common to
several mammalian species: Correlation between structural
data and enzymatic properties
39-S.Eskiocak et al , 2005, Glutathione and free sulphydryl
content of seminal plasma in healthy medical students
during and after exam stress
ﺑﺮﺭﺳﯽ ﭘﻠﯽ ﻣﻮﺭﻓﯿﺴﻢ ﮊﻧﯽ,1387 ,  ﺁﺯﺍﺩﻩ ﻣﯿﺮﻓﯿﺾ ﺍﻟﻬﯽ ﻭ ﻫﻤﮑﺎﺭﺍﻥ-40
ﺍﯾﺰﻭ ﺁﻧﺰﯾﻢ ﻫﺎﻭ ﻓﻌﺎﻟﯿﺖ ﮔﻠﻮﺗﺎﺗﯿﻮﻥ ﻫﺎ ﺩﺭ ﻣﺮﺩﺍﻥ ﻧﺎﺑﺎﺭﻭﺭ ﺍﯾﺮﺍﻧﯽ

Generate date

Powered by TCPDF (www.tcpdf.org)

03 November 2018 15:00

